During commissurotomy for stenosis of the mitral valve, it has been possible to record the moment to moment changes in left auricular and pulmonary arterial pressures, using an electronic ma1-nometer system. The left auricular pulse patterns have varied depending on the degree of stenosis and the presence or absence of auricular fibrillation or unsuspected regurgitation. The degree of success attending operative intervention on the mitral valve has been predictable by a study of the postcommissurotomy tracings.
D URING the past few years, it has become technically feasible to attack the mitral valve directly to relieve mitral stenosis. Bailey and his associates1 have used the term "commissurotomy" to describe what appears to be the ideal procedure, that of cutting between the fused anterior and posterior cusps at one or both ends of the valve so that although the opening is enlarged, insufficiency is not produced. Others2' 3 hare called the procedure "valv-uloplasty" or "valv ulotomy." A prominent feature in mitral stenosis with or without regurgitation is pulmonary hypertension, which can be measured in the intact subject by cardiac catheterization. The primary area of high pressure, however, is in the left auricle and this is accessible for pressure studies only at operation. The operative exposure of the heart and great vessels has given a good opportunity for a study of the pulse patterns of the left auricle and pulmonary artery before and after incision of the stenotic valve. Since mitral commissurotomy is aimed at the restora-tion of function of the mitral valve, it has been found that an evaluation of these pressure curves taken during the course of operation is helpful in ascertaining the adequacy of this procedure.
At the beginning of this century, M\IacCal-lum and McClure4 were among the first inl this country to study the pressure changes in various regions of the vascular system inl the presence of acute mitral stenosis or inisufficiency. They employed levers attached to mercury manometers, a method which recorded mean pressures satisfactorily, but which was unavoidably associated with considerable damping of the pressure pulses. It. was found that the immediate result of acute stenosis of the mitral valve was a lowering of the general arterial pressure, and great elevation of the pressure in the pulmonary artery, the pulmonary veins and the left auricle. APPARATUS AND METHODS An impedence gaging system, * developed for recording biologic pressure variables, was used to obtain the pulse patterns in the study. The apparatus has been described in detail by Schafer and Shirer.7 The gage is a pressure sensitive element designed to fit into a modified 2 cc. syringe. A tiny diaphragm is mounted in the end of the syringe plunger and an electrical element inside the plunger measures the movements of the diaphragm when pressure is applied. Previous response studies of the apparatus have indicated that the static and dynamic responses are fairly satisfactory and that it is relativel-stable. In this investigation the gages were activated by inserting an 18 gage needle attached directly to the gage into the vascular chamber to be studied. The needle in the pulmonary artery w-as curved to 
RESULTS
The pressure curves of 6 patients have been selected for special consideration. These are: (1) a person with a normal heart who had a left thoracotomy for a noncardiac condition; (2) patient with regular rhythm who had a satisfactory commissurotomy; (3) a patient with auricular fibrillation and a good commissurotomy; (4) a patient with an unsatisfactory commissurotomy; (5) a patient with an unsuspected large amount of mitral regurgitation; and (6) a patient whose mitral insufficiency was first aggravated and then partially corrected during the operative procedure.
(1) For orientation to the analysis of the car.dio(lvniamics of commissurotomy it is desirable to consider first the pulse contour of the pulmonary artery (upper curve) and left auricle (lower curve) of a man of 56 without clinical evidence of heart disease during thoracotomy for the removal of a small lung tumor ( fig. 1 ). T'he pulmonary artery pressure measures 25 /15 mm. Hg. At the beginning of ventricular ejection, the pressure rises gradually to a rounded peak and falls more slowly. The dicrotic notch indicating closure of the pulmonary valve occurs when the pressure has almost reached diastolic level. The auricular tracing is of more interest. During auricular systole a rounded somewhat peaked wave is invariably present (A-C). The pressure rises to a summit (B), but before ventricular systole starts, it has fallen to a variable extent (C). Near the onset of ventricular systole the pressure first rises sharply to a peak (D) and then abruptly falls (E). The closure of the aortic valve and the opening of the mitral valve is not clearly signalled. From the low point at (E), the pressure with the partial opening of the mitral valve. The absence of any appreciable elevation of pressure during ventricular ejection indicates the absence of any significant insufficiency of the valve. This auricular tracing is believed to be typical for pure mitral stenosis.
Following lateral commissurotomy, the pulmonary artery pressure measures 35/25 mm. Hg. Left auricular pressure has been reduced to 8/5 mm. Hg. The rounded wave near the onset of ventricular systole is followed by no increase in auricular pressure signifying the absence of regurgitation. Clinically this patient was restored from invalidism to normal health. in the auricle gradually rises until the next auricular systole begins. The pressure in the auricle varies between 2.5 mm. and 10 mm. Hg.
(2) Figure 2 is an example of the pressure waves in the pulmonary artery ( (5) Figure 5 is an example of an unsuspected amount of mitral insufficiency (case 4 in the series, H. F., a male, age 42). This patieiit had been described as having only a questionable systolic murmur at the apex to indicate the insufficiency. At operation, the regurgitation was felt with the finger. There was also severe mi- Hg. This patient expired 37 hours after opera- (6) Figure 6 shows the tracing in another patient waith mitral insufficiency (case 3 in the series, B. L,., female, age 40). The patient wlas 6B ). The patient had reverted to a regular rhythm and left auricular pressure rose to 65/25 mm. Hg. During auricular systole the pressure rises acutely and following a rounded wave of small amplitude, continues the ascent to a profound degree which coincides with ventricular ejection. This indicated the production of a high degree of insufficiency of the mitral valve. It w-as obvious that the patient could not be expected to live long with these dynamics and an attempt was ma(le to improve the inecisioni in the commissure. Following incision of the lateral commissure, the pressure in the left auricle had fallen to 14 5 mm. Hg ( fig. 6C) . However, the pulse pressure remained high and the wvave contour of insufficiency was still present. Pulmonary artery pressure was not obtained. This patient has showni little improvement since discharge from the hospital. figure 5 it is seen that the peak of the regurgitation is reached about 0.02 second after the height of pulmonary artery systole anld (ontinues into diastole.
Clinical Residts
Pulmonary arterial pulse patterns have l)een recorded without the presence of artefacts noted by cardiac catheterization. Because these waves hare in general had adequate reproduction, the condition of the pulmonary valve has also been evaluated. In 5 of this group a soft diastolic murmur along the left sternal border was interpreted as representing the GrahamSteell murmur of pulmonary insufficiency. However, only one of the pulmonary arterial pulse patterns disclosed the presence of a small amount of incompetence of the pulmonary valve. The mechanism of this murmur in the presence of a competent pulmonary valve is not entirely clear at this time.
Some of the conditions of this investigation, as is the case in many clinical studies, were beyond the control that can be maintained in laboratory experiments. The pressure waves taken after commissurotomy are presumably due to the effects of incision of the commissures and the relief of the stenosis, rather than changes in systemic blood pressure. It would be technically possible to take a tracing also from the aorta to obtain systemic pressures, but it did not seem to be advisable to subject the patient to this maneuver, since a fairly satisfactory estimate of this pressure was available from the ordinary aneroid sphygmomanometer and wrap-around cuff on the arm. Comparison of these cuff pressures (taken at the time of pressure recording), before and after commissurotomy, revealed no change in systolic pressure in 
